Introduction Methods
The use of smokeless tobacco (snuff and chewing tobacco) can cause oral cancer's and nicotine addiction, 3 Manufacturers of smokeless tobacco apparently have developed successful marketing strategies that recruit new users with products that deliver low dosages of nicotine.
Users then "graduate" to higher dosage products as their addiction to nicotine develops. It is likely that a number of personal, social, and environmental factors are involved in the decision to try smokeless tobacco products and in the progression to regular use and nicotine addiction. Some studies have examined concurrent correlates of smokeless tobacco use in young people [12] [13] [14] [15] [16] [17] [18] or longitudinal predictors of use in selected geographic regions, [19] [20] [21] [22] but no prospective studies have been reported among a US national sample of young people.
The purposes of this study were (1) to estimate cumulative incidence of the start of smokeless tobacco use in a nationally representative cohort of young persons and (2) to identify sociodemographic, environmental, behavioral, and personal factors that may predict experimentation with or regular use of snuff or chewing tobacco.
Sample
The data for this study were derived from the 1989 Teenage Attitudes and Practices Survey and its 1993 follow-up. These national household-based surveys were sponsored primarily by the Office on Smoking and Health of the Centers for Disease Control and Prevention (CDC). The baseline survey sampling frame consisted of all teenagers 12 to 18 years of age (on November 1, 1989) who resided in l.ouseholds interviewed for the National Health Interview Survey23 (NHIS) during the last two quarters of 1988 and the first two quarters of 1989 (eligible sample, n = 12 097).24 At baseline, interviewers collected data on knowledge, attitudes, and practices regarding tobacco use by using computer-assisted telephone interviews (n = 9135; response rate = 75%). Persons who could not be contacted by telephone were sent self-administered questionnaires by mail. Of the 9135 respondents to the baseline telephone interview, 7960 (87.1%) participated in the follow-up. The primary method of data collection in the follow-up was computer-assisted telephone interviewing; persons who could not be contacted by telephone were contacted in person. The overall response rate for the follow-up was 62% (95% NHIS completion rate x 75% initial survey completion rate x 87% follow-up completion rate). Data were ratio adjusted for nonresponse by sex, age, and race and weighted to provide US national estimates, assuming that data were missing at random with respect to outcome and predictor variables. We excluded from the analysis records with incomplete data on smokeless tobacco use or on baseline predictor variables.
Definitions ofOutcomes and Predictors
Survey participants were asked whether they had ever tried chewing tobacco or snuff and whether they had ever considered themselves regular users of these products. On the basis of responses to these questions, persons were categorized as having never used smokeless tobacco (never users), having used smokeless tobacco but never regularly (experimenters), or having used smokeless tobacco regularly at some time (regular users). To estimate the cumulative incidence of experimental use, we calculated the proportion of persons who were never users at the baseline survey who became experimenters by the time of the follow-up survey. To estimate the cumulative incidence of regular use, we calculated the proportion of never users and experimenters at baseline who became regular users. We calculated confidence intervals (CIs) for estimated proportions by using logit transformations. 25 The selection of potential predictor variables and covariates for experimentation with and regular use of smokeless tobacco was largely guided by previous cross-sectional and prospective studies. [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] These variables, measured at the baseline survey, included (1) sociodemographic factors (age, sex, ethnicity, socioeconomic status, geographic region, population density, and number of parents in the household); (2) 
Results
After exclusion of records with incomplete data on smokeless tobacco use or on predictor variables (n = 130; 1.6%), the sample size in this study was 7830. The sample involved nearly equal numbers of male and female respondents; the baseline age range was 11 through 19 years; and approximately three fourths of the respondents were non-Hispanic Whites (hereafter referred to as Whites).
Cumulative Incidence of Experimentation and Regular Use
Between the time of the baseline survey and the 4-year follow-up, 12.7% of study participants became experimenters, and 4.0% became regular users of smokeless tobacco (Table 1) . Among persons who reported, at the baseline survey, that they never had used smokeless tobacco, 1.7% had become regular users by the time of the follow-up (Figure 1 ). Among those who had tried smokeless tobacco but never had been regular users, 17.9% reported that they had used it regularly by the time of the follow-up survey ( Figure 2 ). Of male adolescents who were never users at baseline, 20 .9% became experimenters by the time of the follow-up survey; 8.0% of male respondents who had never regularly used smokeless tobacco became regular users. The cumulative incidence of experimentation was significantly higher for White male adolescents (26.4%) than for Black or Hispanic male adolescents or those of other or unknown race/ethnicity (7.1%, 15.8%, and 11.8%, respectively). White male respondents also were significantly more likely to become regular users over the 4-year period. Among female respondents, 6.7% became experimenters over this 4-year period, and Whites were more likely than Blacks to try smokeless tobacco. Regular use by female respondents was rare in all ethnic and age groups.
Because the sample design and statistical weighting were intended to permit inferences to the US population of adolescents and young adults, we estimated the annual number of young people in the nation who became experimenters or regular users of smokeless tobacco during the study period. Dividing the 4-year cumulative incidence rates by four to obtain annual estimates, we estimated that 3.2% of young people 11 to 19 years of age tried smokeless tobacco for the first time each year and that 1.0% who had never used it or never used it regularly became regular users after 1 the most popular form of smokeless tobacco among adolescents and young adults in the United States." '30 This study found that a number of sociodemographic, environmental, behavioral, and personal factors may aPersons who reported at baseline that they never had used smokeless tobacco and reported at follow-up that they had used smokeless tobacco but never regularly.
bPersons who reported at baseline that they never had used smokeless tobacco (n = 6462) or never had used it regularly (n = 1 115) and who reported at follow-up that they had ever been regular users (n = 315). longitudinal study, peer use of smokeless tobacco was related to initiation of adolescent use at a 9-month follow-up'9; in another study, however, it was not related to initiation ofuse at a 6-or 12-month follow-up.20
Several predictors in this study suggest that family structure or relationships adolescents had with their parents may affect smokeless tobacco use. A living situation other than a two-parent household was found to be associated with smokeless tobacco experimentation or initiation of use; this result is consistent with the findings of several studies.21'3' In a study ofpredictors of smoking, Castro et al. reported that living in a disrupted family system was an initial stressor that apparently predicted social nonconformity and affiliation with cigarette-smoking peers; both of these factors predicted smoking.40 A similar mechanism may exist for the initiation of smokeless tobacco use.
White male adolescents who participated in organized athletics were more likely than nonparticipants to become regular users of smokeless tobacco. This finding is in contrast to the pattern of cigarette smoking among young people; that is, sports participants are less likely than nonparticipants to smoke cigarettes.4' The increased risk of smokeless tobacco use by young male athletes may be the result of the unfortunate role modeling of its use by professional athletes and manufacturers' marketing of these products at sporting events and through other sports-oriented milieus.4243
The belief that using smokeless tobacco can cause cancer was held by nearly all (97%) White male adolescents in this study, but it had no significant effect on the likelihood of trying or regularly using smokeless tobacco. This finding underlines the need for public health approaches to preventing smokeless tobacco use that go beyond providing knowledge on the mortal health effects.44 Health messages that emphasize only the long-term consequences of using smokeless tobacco are not likely to dissuade a sizable proportion of the adolescent and young adult population. "Persons who reported at baseline that they never had used smokeless tobacco (n = 1786) and reported at follow-up that they had used smokeless tobacco but never regularly (n = 497). The analysis excluded 101 respondents who reported at baseline that they never had used smokeless tobacco and reported at follow-up that they had ever been regular users.
bPersons who reported at baseline that they never had used smokeless tobacco (n = 1887) or never had used it regularly (n = 845) and who reported at follow-up that they had ever been regular users (n = 281). 
